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プレフレイル群の 2 群に分け、縦断的に解析した。フレイルの評価には、Japanese version of the 
Cardiovascular Health Study を用い、体重減少、筋力低下、疲労感、歩行速度低下、身体活動量低






































































































































































　歩行速度は、歩行速度開始 3 mと 8 mの地点
にテープで印をつけた11mの歩行路を参加者が






































プに包み、厚さ 3 mm 程度に薄くのばし、ガ
ムの発色度を分光測色計 （CM-2500d KONIKA 


















































（Mini Nutritional Assessment; MNA）を用い
た33）。MNAは18項目 （30点満点）からなり、ス













　フレイルの評価は、Japanese version of the 
Cardiovascular Health Study: J-CHS 基準を用
いた34）。Fried et al.35） の表現型モデルを日本人
向けに改良した評価基準であり、意図せぬ体重
減少は「 6 ヵ月で 2 ～ 3 kg の体重減少あり：
はい」、筋力低下は「握力の低下（男性26 kg 未













　 2 群間の比較の平均の差は Student の t 検定
を用い、頻度の差についてはカイ二乗検定を用













































































n=13 n=52 n=19 n=62
基本属性
年齢 歳 69.2±2.4 70.1±4.4 0.363 68.8±4.2 68.3±3.4 0.646
チャールソン併存疾患指数 点 0.9±1.3 0.7±1.2 0.462 0.7±1.4 0.4±0.7 0.275
独居 ％ 0（0.0） 3（5.8） 0.623 8（42.1） 18（22.2） 0.239
身体組成・身体機能
身長 cm 165.4±2.1 165.9±6.3 0.614 151.9±4.2 153.5±4.3 0.136
体重 kg 62.8±4.9 63.2±7.8 0.871 51.1±7.0 51.4±6.3 0.885
BMI kg/m2 23.0±1.6 22.9±2.4 0.939 22.2±2.6 21.8±2.3 0.527
上腕周囲長 cm 26.7±1.4 22.9±2.2 0.988 25.9±2.6 25.8±2.3 0.828
下腿周囲長 cm 35.8±2.5 36.3±2.7 0.605 34.1±2.1 34.0±2.1 0.903
腹囲 cm 82.2±5.2 85.2±7.4 0.988 81.7±8.7 81.9±7.8 0.896
骨格筋量 kg/m2 27.1±1.9 27.4±3.2 0.553 19.6±3.1 19.1±1.9 0.425
SMI kg/m2 7.5±0.5 7.7±0.8 0.323 6.1±0.59 6.0±0.5 0.261
体脂肪率 ％ 22.0±4.2 21.4±4.8 0.716 28.1±7.9 29.4±5.7 0.406
骨密度 ％ 95.5±9.2 94.6±11.2 0.815 85.9±6.4 84.4±7.3 0.397
握力 kg 40.2±6.2 40.2±4.7 0.341 23.7±3.3 24.1±3.4 0.708
通常歩行速度 m/sec 1.3±0.2 1.4±0.2 0.003 1.4±0.2 1.5±0.2 0.046
最大歩行速度 m/sec 2.0±0.4 2.1±0.4 0.140 1.7±0.3 1.9±0.3 0.121
運動習慣
運動習慣 （時間/週） 1.1±1.9 4.0±3.6 ＜ .001 4.1±2.7 6.3±4.7 0.017
有酸素運動 （時間/週） 1.7±1.6 1.5±1.4 0.885 2.7±2.5 4.5±3.2 0.004
筋力増強運動 （時間/週） 0.5±1.1 0.5±0.7 0.489 1.4±1.9 2.1±2.9 0.314
精神・社会性
GDS-15 点 3.6±2.7 2.6±1.5 0.017 2.9±2.3 2.5±1.2 0.123
LSNS-6 （総得点） 点 12.9±4.8 15.6±4.7 0.068 16.3±4.6 16.6±3.1 0.687
LSNS-6（社会的孤立） n,％ 6（46.2） 9（17.3） 0.038 6（31.6） 9（14.5） 0.155
LSNS-6 （家族からの孤立） n,％ 6（46.2） 8（15.4） 0.047 6（31.6） 10（16.2） 0.208
LSNS-6 （友人等からの孤立） n,％ 7（53.8） 10（19.2） 0.045 7（36.8） 12（19.4） 0.235
口腔機能
咀嚼力 a* 15.3±5.2 17.2±4.6 0.199 15.6±5.2 16.1±5.1 0.735
咬合力 N 383.0±212.4 485.5±212.1 0.087 312.6±227.1 355.9±203.4 0.442
天然歯数 本 22.6±6.0 23.2±8.0 0.423 25.6±3.9 26.0±6.2 0.749
義歯数 本 2.0±1.8 2.3±6.2 0.749 1.9±6.3 2.5±4.1 0.621
栄養状態
MNA 点 25.8±2.3 26.8±2.0 0.033 25.7±2.6 26.2±2.0 0.236
Body mass index; BMI, Skeletal Muscle Mass Index；SMI, Geriatric Depression Scale-15; GDS-15, Luben Social 









n=13 n=52 n=19 n=62
エネルギー kcal 1846.9±270.7 1952.0±449.3 0.424 1870.8±442.8 1894.4±379.0 0.814
たんぱく質エネルギー比率 ％ 13.8±1.5 14.4±1.7 0.045 14.2±2.2 15.1±1.9 0.038
脂質エネルギー比率 ％ 28.0±4.2 28.2±3.1 0.588 30.9±4.9 30.4±4.1 0.613
炭水化物エネルギー比率 ％ 57.0±5.1 57.7±4.2 0.600 54.4±5.8 54.5±5.3 0.930
穀類エネルギー比率 ％ 32.6±8.0 34.6±7.0 0.363 31.5±6.2 33.9±7.3 0.197
水分 g 1038.9±167.4 1039.6±253.3 0.993 947.4±238.9 970.2±226.3 0.708
たんぱく質 g 62.2±9.3 67.9±19.4 0.114 66.7±19.1 69.2±20.3 0.214
体重当たりたんぱく質量 kcal/kg 0.98±0.5 1.07±0.4 0.042 1.19±0.45 1.25±0.52 0.233
脂質 g 60.1±15.6 61.9±17.5 0.737 64.5±18.8 65.0±21.5 0.926
炭水化物 g 227.6±48.2 252.6±59.7 0.168 246.3±58.1 248.3±45.6 0.868
食物繊維総量 g 12.8±2.8 13.3±4.1 0.685 15.0±4.1 15.3±4.2 0.841
カリウム mg 2187.0±459.7 2312.6±693.4 0.438 2503.2±733.8 2506.5±684.9 0.985
カルシウム mg 583.6±158.6 615.2±239.7 0.654 643.5±187.7 650.3±185.1 0.885
マグネシウム mg 233.3±37.7 245.1±72.0 0.420 254.6±67.7 257.2±75.0 0.889
リン mg 988.9±162.1 1051.1±293.8 0.313 1062.1±285.5 1096.0±294.4 0.647
鉄 mg 7.0±1.3 7.5±2.9 0.536 7.9±2.2 7.9±2.3 0.899
亜鉛 mg 7.2±1.0 7.9±2.1 0.075 8.0±2.0 8.2±2.1 0.757
食塩相当量 g 9.5±0.3 9.4±3.2 0.302 96.9±2.46 9.8±3.3 0.869
レチノール当量 μｇ 549.7±202.7 563.8±221.5 0.784 633.8±182.6 656.7±205.8 0.632
ビタミンD μg 7.5±2.8 8.5±4.2 0.403 8.3±3.8 9.1±4.4 0.457
ビタミン E mg 7.9±2.4 7.8±2.1 0.899 8.2±2.1 8.7±2.3 0.732
ビタミンK μg 198.6±57.9 209.6±75.6 0.956 232.4±77.6 242.0±82.6 0.628
ビタミン B1 mg 0.9±0.2 0.9±0.3 0.425 1.0±0.3 1.0±0.3 0.752
ビタミン B2 mg 1.1±0.2 1.2±0.4 0.646 1.1±0.3 1.2±0.3 0.683
ビタミン B6 mg 1.1±0.2 1.2±0.3 0.481 1.2±0.3 1.2±0.4 0.744
ビタミン B12 mg 6.9±2.0 7.8±3.4 0.433 7.3±3.0 8.1±3.7 0.346
葉酸 μg 273.2±62.6 281.4±88.0 0.855 311.1±93.2 316.2±94.6 0.833
ビタミン C mg 94.7±40.3 95.4±40.9 0.830 115.0±42.5 116.6±38.1 0.879
表 3．プレフレイル群とロバスト群における食品群別摂取量の比較





n=13 n=52 n=19 n=62
穀類 g 323.6±83.4 363.6±90.1 0.152 313.7±74.2 337.1±66.2 0.178
いも類 g 29.1±19.1 41.9±34.0 0.197 46.6±33.2 45.7±32.1 0.911
種実類 g 4.8±5.0 4.6±3.9 0.887 4.9±5.3 6.4±4.7 0.283
緑黄色野菜 g 80.0±42.4 82.6±43.9 0.848 96.7±39.1 105.4±44.2 0.400
その他の野菜 g 117.3±35.9 124.2±55.0 0.670 157.1±71.7 158.3±73.0 0.947
果物類 g 107.9±57.9 117.0±88.5 0.456 128.6±60.9 132.4±76.3 0.837
海藻類 g 3.6±2.3 4.8±3.7 0.206 4.6±3.4 4.7±3.8 0.924
豆類 g 61.9±34.7 76.7±41.8 0.790 65.7±46.5 69.7±39.2 0.704
魚介類 g 65.9±25.1 76.7±41.8 0.378 70.7±37.4 83.3±45.7 0.258
肉類 g 61.9±20.7 69.1±34.2 0.475 72.0±40.9 72.6±45.4 0.954
卵類 g 34.1±16.3 29.3±17.5 0.373 28.2±13.1 30.9±18.1 0.540
乳類 g 171.7±89.0 174.4±135.9 0.945 170.7±122.1 176.1±82.2 0.851
油脂類 g 12.2±5.6 13.7±10.2 0.612 13.2±6.0 14.0±7.4 0.638
菓子類 g 48.3±3.14 61.2±40.9 0.296 887.1±61.4 69.0±46.0 0.225
嗜好飲料 g 258.1±158.4 204.5±151.2 0.261 39.6±64.0 45.2±94.1 0.803
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[Background & Aims]
Japan’s aging rate is expected to be 28.4% in 2019 and 38.4% in 2060. The creation of a new view of health 
in the era of 100 years of life is required, and the way of health promotion is undergoing major changes, and 
the importance of extending healthy life expectancy is increasing in health care measures. Frailty syndrome is a 
decrease in physiological reserve function in old age, which increases vulnerability to stress and tends to cause 
unhealth. Since it is reversible, it is said that finding signs of frailty at an older stage and taking appropriate 
intervention will lead to the suppression of the increase in the number of orderly people requiring nursing care. 
Various factors such as physical activity, somatic / psychological factors, nutrition, and environmental factors 
have been pointed out as risk factors, but there are few studies that have examined them from various angles, 
and a certain consensus has not been obtained. Therefore, in this study, we focus on pre frailty, which is the 
pre-stage of flail, and examine the factors that cause prefrailty from various angles.
[Methods]
The subjects were community-dwelling elderly who participated in the Nagoya Longitudinal Study for 
Healthy Elderly (NLS-HE). 712 subjects who participated in the 2014 survey, excluding those with missing 
items, were robust by the frailty criteria and participated in the same survey 4 years later. Of the 712 subjects 
who participated in the 2014 survey, 148 were robust by the frailty criteria, except for those with missing 
items, and participated in the same survey four years later. The subjects were divided into two groups: the 
robust group (those who remained robust) and the prefrailty group (those who transitioned to prefrailty), and 
analyzed longitudinally. The Japanese version of the Cardiovascular Health Study was used to assess frailty, 
and the robust group was defined as those who did not have any of the following five symptoms: weight loss, 
muscle weakness, fatigue, decreased walking speed, and decreased physical activity; the prefrailty group was 
defined as those who had one or two of the following symptoms. Those with three or more items were excluded.
[Result]
In the present study, 32 patients (21.9%) transitioned to the prefrailty state after 4 years, 13 (20.0%) were 
males and 19 (23.5%) were females, according to gender. In both men and women, normal walking speed 
was significantly lower in the prefrailty group, and exercise duration was also significantly lower in the pre-
frail group. In addition, scores on the Geriatric Depression Scale 15 were significantly higher in men, and 
significantly more of them were isolated from family and friends. In addition, men had significantly lower 
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mini-nutrition ratings and significantly lower protein intake.
[Conclusions]
In addition to the five items of frailty evaluation, it is thought that focusing on physical activity, mental state, 
and social isolation from multiple angles will lead to prefrailty and improvement of frailty.
Key Words:  Physical activity, Nutritional Status, Older people, Protein, Frailty
